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(54) IC card radio modem operable on a plurality of types of infrastructure network 

(57) An IC card unit 1 of the radio modem has a PCMIA interface (13, Fig. 2) coupled via a first connector 11 
received in a card insertion slot of a system unit 3 (eg. a personal computer), a memory (16) for storing 
infrastructure type information, and an infrastructure-compatible interface (15) coupled via a second co^nnector 
12 received in an insertion slot in a modem main body package 2 housing a plurality of radio units 10A to 10N 
compatible with different types of infrastructure network, such as facsimile and cellular phone networks. A 
polling sequence (Fig. 4) is performed when requested by an IC card controller (14, Fig. 2) in card unit 1 to 
confirm whether the units 10A to 10N are connected. In response to the system unit 3 issuing a data 
communication start command and a designation of the network type to be used, an appropriate one of the 
units 10A to 10N is selected for communication as a result of comparison between the information in the IC 
card memory (16) and read out of infrastructure information of the actually connected units 10A to 10N. 
Selection may be such that an infrastructure which allows the highest data speed, or lowest cost, is used. 
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IC CARD RADIO MODEM AND 
COMMUNICATION SYSTEM USING THE SAME 



The present invention relates to an IC card radio modem 
usable in combination with a plurality of infrastruc- 
ture-compatible units and a communication system using this 
roo dem and, more particularly, to an IC card radio modem 

10 which accommodates a plurality of connectable 

infrastructure-compatible units in a single dedicated 
package (modem main body) to realize communication with an 
infrastructure network which is arbitrarily selected from an 
IC card unit side, and a communication system using this 

1 5 modem . 

A conventional IC card radio modem of this type has a 
structure in which an IC card unit and an 
infrastructure-compatible unit compatible with a single 
20 infrastructure network form a pair (set) inside or outside 

the card, as disclosed in, e.g., Japanese Unexamined Patent 
Publication No, 2-268390. 

in the above-described conventional IC card radio 
m ode.. the IC card m ain body and the inf rastructure-eompat- 
25 ible unit are paired. For this reason, if a system unit 
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accomodating and using an IC card radio modem performs 
communication through a different network, the IC card radio 
modem must be exchanged for one corresponding to the type of 
the infrastructure network for communication. Therefore, 
the conventional IC card radio modem cannot cope with a 
requirement for communication with an arbitrary infrastruc- 
ture network in accordance with command control or the like 
from the system unit. 

The present invention has been made in consideration of 
the above situation in the prior art, and has as its object 
to provide an IC card radio modem which allows data communi- 
cation with one infrastructure arbitrarily selected from a 
plurality of infrastructures by using the IC card radio 
modem in the same system unit without exchanging the IC 
card, and a communication system using this modem. 

in order to achieve the above object, according to the 
first aspect of the present invention, there is provided an 
IC card radio modem comprising an IC card unit storing 
infrastructure type information in a memory, a plurality of 
infrastructure-compatible units connected to the IC card 
unit at multiple points through an IC card interface, and an 
antenna for sending information to a designated external 
infrastructure . 

According to the second aspect of the present inven- 
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tion, there is provided an IC card radio modem wherein the 
plurality of infrastructure-compatible units according to 
-the first aspect are accommodated in a modem main body 
incorporating the antenna and having a slot for receiving 

■the IC card unit. 

The IC card unit according to any one of the first and 
second aspects is constituted by a PCMCIA interface, an IC 
card controller, connected to the PCMCIA interface, for 
controlling an entire IC card, the memory connected to the 
IC card controller, and an infrastructure-compatible 
interface connected to the IC card controller. In addition, 
each of the plurality of infrastructure-compatible units is 
constituted by an IC card interface connected to the IC card 
unit and connection-controlled by predetermined control 
procedures, an infrastructure-compatible controller connect- 
ed to the IC card interface, and an infrastructure 
network-compatible interface connected to the infrastruc- 

ture-compatible unit. 

According to the third aspect of the present invention, 
there is provided a communication system using an IC card 
radio modem, comprising an IC card unit storing infrastruc- 
ture type information in a memory, a system unit, connected 
to the IC card unit through an interface having an interface 
function based on a PCMCIA standard, for inputting a command 
related to a start of data communication and designation of 
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to-be-used infrastructure, and a plurality of infrastruc- 
ture-compatible units connected to the IC card unit at 
multiple points through an IC card interface, wherein 
communication through an arbitrary infrastructure- compatible 
unit selected from the IC card unit side is allowed. 

According to the fourth aspect of the present inven- 
tion, there is provided a communication system wherein the 
plurality of infrastructure-compatible units according to 
the third aspect are accommodated in a modem main body 
incorporating the antenna and having a slot for receiving 

the IC card unit. 

The IC card unit according to any one of the third and 
fourth aspects is constituted by a PCMCIA interface, an IC 
card controller, connected to the PCMCIA interface, for 
15 controlling an entire IC card, the memory connected to the- 

IC card controller, and an infrastructure-compatible 
interface connected to the IC card controller. In addition, 
each of the plurality of infrastructure-compatible units is 
constituted by an IC card interface connected to the IC card 
unit and connection-controlled by predetermined control 
procedures, an infrastructure-compatible controller connect- 
ed to the IC card interface, and an infrastructure net- 
work-compatible interface connected to the infrastruc- 
ture-compatible unit. 

As described above, the IC card radio modem of the 
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present invention has an IC card unit accommodated in a 
system unit and a plurality of infrastructure-compatible 
units corresponding to different infrastructure networ* as 
a ra dio »od M . The infrastructure-compatible unit to be 
used for data communication can be switched in accordance 
with to-be-used infrastructure designation information from 

, _ . ^ + hp IC caird which has 
the system unit without exchanging the 

»=.., „nit thereby smoothly performing 
been mounted in the system unit, tnereoy 

data communication through a radio channel . 

The above and many other advantages, features and 
edditional objects of the present invention will become 
manifest to those versed in the art upon maKing reference to 
the following detailed description end accompanying drawings 
in which preferred structural embodiments incorporating the 
principles of the present invention are shown by way of- 
illustrative example. 

Fig. 1 is a block diagram showing the entire arrange- 

^ ,^ mc >rvt- related to a communication system of 
ment of an embodiment reiaxea 

the present invention; 

Pig. 2 is a block diagram showing the arrangement of an 

IC card unit; 

Fig . 3 is a block diagram showing the arrangement of an 
infrastructure-compatible unit; 

Fig . 4 is a flow chart showing the operation procedures 
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of a polling sequence; 

Fig. 5 is a flow chart showing the operation procedures 
of a confirmation sequence; 

Fig. 6 is a flow chart showing the operation procedures 
5 related to designation of the infrastructure-compatible 

unit ; and 

Fig. 7 is a flow chart showing the operation procedures 
related to selection of the infrastructure-compatible unit. 

10 The present invention will be described in more detail 

with reference to an embodiment shown in the accompanying 
drawings . 

Fig. 1 is a block diagram showing an embodiment of the 
present invention related to a communication system using an 

15 ic card radio modem 2. Fig. 1 also shows a detailed example 

of the IC card radio modem 2 constituted by actually 
connecting an IC card unit 1 and a plurality of 
infrastructure-compatible units 10A to ION to each other. 

More specifically, one side of the IC card unit 1 is 

20 accommodated in a system unit (e.g., a personal computer) 3 

having, an IC card insertion slot so as to be connected to 
the system unit 3. At the same time, the other side of the 
IC card unit 1 can be connected to the plurality of differ- 
ent infrastructure-compatible units 10A to ION. These 

25 infrastructure-compatible units are constituted to be 
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compatible with various infrastructure networks as a radio 

modem, as a matter of course. 

As a detailed structure of the IC card radio modem 2, 

the single IC card unit 1 is inserted into an insertion slot 

portion formed in a package (modem main body) accommodating 
the plurality of infrastructure-compatible units 10A to ION 
and an antenna such that multipoint connection between the 
single IC card unit 1 and the plurality of infrastruc- 
ture-compatible units 10A to ION is achieved. Multipoint 
connection may be achieved simply by a connecter cable or 
the like. 

Fig. 2 is a block diagram showing an embodiment related 
to the detailed structure of the IC card unit 1. The IC 
card unit 1 is constituted by a PCMCIA interface 13 serving 
as a system unit interface, an IC card controller 14 for 
performing control as an IC card unit, a memory 16 connected 
to the IC card controller 14, and 
infrastructure-compatible interface 15 connected to the IC 
card controller 14. The IC card unit 1 also has a first 
connector 11 connected to the system unit 3 and a second 
connector 12 connected to the infrastructure-compatible 

units 10A to ION. 

Fig. 3 is a block diagram showing the arrangement of 
the infrastructure-compatible units 10A to ION for realizing 
a radio infrastructure interface function to constitute the 
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IC card radio modem 2. Each of the infrastructure-compati- 
ble units 10A to ION is constituted by an IC card interface 
101, connected to the IC card unit 1, for returning applied 
infrastructure type information, an infrastructure-compati- 
ble controller 102, and an infrastructure-compatible 
interface 103 serving as an infrastructure network inter- 
face. A radio communication antenna may be commonly used 
depending on the types of infrastructures. 

The operation of the communication system of the 
present invention using the IC card radio modem 2 will be 
described below with reference to Figs. 4 to 7. 

The IC card unit 1 and the infrastructure-compatible 
units 10A to 10N are connected to each other in a one-to-N 
correspondence by a connecting method such as multipoint or 
star connection. Whether the plurality of- 

infrastructure-compatible units 10A to 10N are connected can 
be confirmed by a polling sequence, which is sequentially 
performed on the basis of a request from the IC card unit 1 
( IC card controller 14 ) . 

Fig. 4 is a flow chart showing an operation flow 
related to the polling sequence. In this polling sequence, 
a confirmation sequence shown in Fig. 5 is sequentially 
performed for the plurality of infrastructure-compatible 
units 10A to 10N every predetermined period of time. 

in the confirmation sequence shown in Fig. 5, it is 
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confirmed whether the infrastructure-compatible unit 
connected through the IC card unit 1 in accordance with a 
command from the system unit 3 is a desired to-be-selected 
infrastructure-compatible unit. A request is issued to the 
connected infrastructure-compatible unit to read out 
information from the IC card unit side. The readout 
information is checked to confirm the specific type of the 
connected infrastructure. The confirmation result is stored 
(memorized) in the memory 16 in accordance with a command 
from the IC card controller 14 in the IC card unit 1. 

A method of designating the infrastructure-compatible 
unl1 . for da -t a communication by the communication system of 
the present invention will be described below with reference 

to a flow chart in Fig. 6. 

The to-be-used infrastructure-compatible unit, which is - 
made into a general classification such as, for example, a 
network used for a facsimile or a cellular phone, is 
designated by the system unit 3 (F-l), and at the same time, 
a command for a start of data communication is input through 
the PCMCIA interface 13 (F-2). The IC card controller 14 
reads out applied infrastructure information stored in the 
memory 16 on the basis of the command from the system unit 
3 (F-3). The infrastructure information of the actually 
connected infrastructure-compatible unit is read out (F-4). 
The readout infrastructure information is compared with the 
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connection-requested infrastructure information which is 
read out from the memory 16 to check whether these pieces of 
information coincide with each other (F-5). If YES in step 
F-5, processes necessary for call origination are performed 
to realize data communication (F-6). If NO in step F-5, 
information check for the remaining unconfirmed infrastru- 
cture-compatible units is performed, as described in the 
above polling sequence (F-7). If no information coincident 
with the infrastructure information read out from the memory 
is found upon completion of information check related for 
all the infrastructure-compatible units, a message repre- 
senting "no connection-requested infrastructure" is output 
(F-8), thereby canceling the infrastructure connection 

request (F-9). 

Fig. 7 is a flow chart showing operation procedures- 
related to selection of the infrastructure- compatible unit 
to be used for desired data communication. 

Assume that no detailed selection of the to-be-used 
infrastructure is conducted upon reception of a command for 
data communication from the system unit 3. For example, any 
group is not selected from the groups of GI to GIV even if 
a network for a facsimile is designated by the system unit 
3 as the to-be-used infrastructure. In this case, a 
predetermined selection method may be used to select 
infrastructure characteristics as parameters from pieces of 



information classified by the types of infrastructures such 
that an infrastructure which allows data communication at 
the highest speed is used, or an infrastructure with the 
lowest data communication fee is used. Alternatively, an 
initialization value table may be formed in the memory 16 of 
the IC card unit 1, and an initialization value may be set, 
thereby selecting an arbitrary infrastructure network by the 
IC card controller 14 in accordance with the scheme of the 
set initialization value. Either method can more flexibly 
cope with the control program of the IC card controller 14. 
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CLAIWS 

1 1. An IC card radio modem comprising an IC card unit 

2 storing infrastructure type information in a memory, a 

3 plurality of infrastructure-compatible units connected at 

4 multiple points to said IC card unit through an IC card 

5 interface, and an antenna for sending information to a 
5 designated external infrastructure. 

1 2. A modem according to claim 1, wherein said plurali- 

2 ty of infrastructure-compatible units are accommodated in a 

3 modem main body incorporating said antenna and having a slot 

4 for receiving said IC card unit. 

1 3. A modem according to claim 1, wherein said IC card 

2 unit is constituted by a PCMCIA interface, an IC card 

3 controller, connected to said PCMCIA interface, for control- 
's ling an entire IC card, said memory connected to said IC 

5 card controller, and an infrastructure-compatible interface 

6 connected to said IC card controller. 

1 4. A modem according to claim 2, wherein said IC care 

2 unit is constituted by a PCMCIA interface, an IC cart 

3 controller, connected to said PCMCIA interface, for control- 

4 ling an entire IC card, said memory connected to said K 

5 card controller, and an infrastructure-compatible interfao 

6 connected to said IC card controller. 

1 5. A modem according to claim 1, wherein each of sai 

2 plurality of infrastructure-compatible units is constitute 



-13- 



by an IC card interface connected to said IC card unit and 
connection-controlled by predetermined control procedures, 
an infrastructure-compatible controller connected to said IC 
card interface, and an infrastructure network-compatible 
interface connected to said infrastructure-compatible unit. 

6. A modem according to claim 2, wherein each of said 
plurality of infrastructure-compatible units is constituted 
by an IC card interface connected to said IC card unit and 
connection-controlled by predetermined control procedures, 
" an infrastructure-compatible controller connected to said IC 
card interface, and an infrastructure network-compatible 
interface connected to said infrastructure-compatible unit. 

7. a communication system using an IC card radio 
m odem, comprising an IC card unit storing infrastructure 
type information in a memory, a system unit, connected to- 
said IC card unit through an interface having an interface 
function based on a PCMCIA standard, for inputting a command 
x-elated to a start of data communication and designation of 
a to-be-used infrastructure, and a plurality of infrastruc- 
ture-compatible units connected to said IC card unit at 
multiple points through an IC card interface, wherein 
communication through an arbitrary infrastructure-compatible 
unit selected from said IC card unit sida is allowed. 

8. A system according to claim 5, wherein said 
plurality of infrastructure-compatible units are 
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3 accommodated in a modem main body incorporating said antenna 

4 and having a slot for receiving said IC card unit. 

1 g . a system according to claim 7, wherein said IC card 

2 unit is constituted by a PCMCIA interface, an IC card 

3 controller, connected to said PCMCIA interface, for control- 

4 ling an entire IC card, said memory connected to said IC 

5 card controller, and an infrastructure-compatible interface 

6 connected to said IC card controller - 

1 10. A system according to claim 8, wherein said IC card 

2 unit is constituted by a PCMCIA interface, an IC card 

3 controller, connected to said PCMCIA interface, for control- 

4 ling an entire IC card, said memory connected to said IC 
^ card controller, and an infrastructure-compatible interface 
6 connected to said IC card controller* 

1 11. A system according to claim 7, wherein each of- 

2 said plurality of infrastructure- compatible units is consti- 

3 tuted by an IC card interface connected to said IC card unit 

4 and connection-controlled by predetermined control proce- 

5 dures, an infrastructure-compatible controller connected to 

6 said IC card interface, and an infrastructure network-com- 

7 patible interface connected to said infrastructure-compati- 

8 ble unit * 

1 12. A system according to claim 8, wherein each of 

2 said plurality of infrastructure-compatible units is consti- 

3 tuted by an IC card interface connected to said IC card unit 
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and connection-controlled by predeter^ne* control prece- 
des , *n infrastruc^-c^tible controller connected to 

=^ri an infrastructure network-cora- 
said XC card interface, and an mrras 

. + _ - a id infrastructure-compati- 
patible interface connected to said xnxr 

ble unit. 

, m orf em as described with reference to and as shown 

13. An IC card radio modem as aescnucu 

in the accompanying Figures. 

14 a eolation sys«» usin* » IC card radio -de. as described 
with reference t. -a as shewn in the accenpanyins Figures. 
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